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Description 

BACKGROUND OF THE INVENTION 
5 [Field of the Invention] 

The present invention relates to a hydrophilic polycarbodiimlde polymer, a pulp-like material consisting 
of said hydrophilic polycarbodiimide polymer, and a process for producing said polymer or said material. 

10 [Prior Art] 

Polycarbodiimides, particularly aromatic polycarbodiimides are known to have high heat resistance and 
are used as a thermosetting molding material by, for example, subjecting them in a powder form to hot 
pressing. 

75 Processes for producing a polycarbodiimide are disclosed in, for example, Japanese Patent Application 
Kokai (Laid-Open) No. 61599/1976; D. J. Lyman et al., "Die Makromol. Chem., 67, 1 (1963)"; and E. Dyer et 
al., "J. Am. Chem. Soc, 80, 5495 (1958)". In these processes, as the polymerization solvent, there are used 
hydrocarbons (e.g. benzene), o-dichlorobenzene, etc.; the monomer concentration is 10-25% by weight; and 
there are used, as the organic diisocyanate, M'-diphehylmethane diisocyanate, tolylene diisocyanate and 
20 various other diisocyanates. The polycarbodiimides produced according to these processes have a powder 
form. In the above documents, mentioned is also made of a film produced by taking out the polymer from 
the reaction system after 10 minutes from the start of reaction and casting the polymer. 

In the above known reaction, however, when the reaction time from the start of reaction exceeds 10 
minutes, the reaction system causes gelation and precipitation and accordingly it is impossible to obtain the 
25 reaction product as a solution. That is, in the above processes, it is impossible to obtain a high-molecular 
polycarbodiimide solution having excellent stability. 

Meanwhile, it is anticipated that imparting hydrophilicity to a polycarbodiimide will widen the application 
of the polycarbodiimide; to impart hydrophilicity to a polycarbodiimide, it is considered to adopt a method 
for introducing a quaternary ammonium salt into the main chain of the polycarbodiimide, which method is 
30 already known and disclosed in Japanese Patent Publication No. 5118/1967 or Japanese Patent Publication 
No. 24194/1967. Production of a quaternary ammonium salt-containing polycarbodiimide by the above- 
mentioned known processes for polycarbodiimide production causes gelation and precipitation, and it is 
impossible to obtain an intended product, polycarbodiimide solution. 

A polycarbodiimide solution can be obtained by suppressing a carbodiimidization reaction; however, the 
35 resulting polymer is not endowed with heat resistance which is a feature of polycarbodiimide, and has only 
about the same heat resistances that urethane has, which is a detrimental drawback. 

From US-A-4 221 572 carbodiimides which do not contain quaternized nitrogen atoms are known. 
Thus, there has hitherto been produced no hydrophilic polycarbodiimide. 

40 SUMMARY OF THE INVENTION. 

The present invention has been made in view of the above-mentioned problems of the prior art and 
provides a hydrophilic polycarbodiimide polymer, a pulp-like material consisting of said polymer, and a 
process for producing said polymer or said material. 

45 To this end, the present invention provides the hydrophilic polycarbodiimide polymer characterized by 
being obtained by the method, comprising reacting an organic diisocyanate and an alkyliminodiol to 
introduce a tertiary amino group into the organic diisocyanate, converting the introduced tertiary amino 
group to a quaternary ammonium salt with a quaternizing agent, and then effecting carbodiimidization in the 
presence of a carbodiimidization catalyst, or by being obtained by the method, comprising at least partially 

so carbodiimidizing an organic diisocyanate in the presence of a carbodiimidization catalyst, reacting the 
resulting polycarbodiimide with an alkyliminodiol to introduce a tertiary amino group into the polycar- 
bodiimide, and then converting the introduced tertiary amino group to a quaternary ammonium salt with a 
quaternizing agent. 

The present invention also provides the pulp-like material consisting of a hydrophilic polycarbodiimide 
55 polymer according to the present invention, characterized by being obtained by the method, comprising 
reacting an organic diisocyanate and an alkyliminodiol to introduce a tertiary amino group into the organic 
diisocyanate, converting the introduced tertiary amino group to a quaternary ammonium salt with a 
quaternizing agent, effecting carbodiimidization in the presence of a carbodiimidization catalyst to obtain a 
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hydrophilic polycarbodiimide polymer, and transferring the hydrophilic polycarbodiimide polymer into a poor 
solvent for the polymer while applying a shearing force, or by being obtained by the method, comprising at 
least partially carbodiimidizing an organic diisocyanate in the presence of a carbodiimidization catalyst, 
reacting the resulting polycarbodiimide with an alkyliminodiol to introduce a tertiary amino group into the 
5 polycarbodiimide, converting the introduced tertiary amino group to a quaternary ammonium salt with a 
quaternizing agent to obtain a hydrophilic polycarbodiimide polymer, and transferring the hydrophilic 
polycarbodiimide polymer into a poor solvent for the polymer while applying a shearing force. 

The present invention also provides the process for producing a hydrophilic polycarbodiimide polymer, 
comprising reacting an organic diisocyanate and an alkyliminodiol to introduce a tertiary amino group into 
10 the organic diisocyanate, converting the introduced tertiary amino group to a quaternary ammonium salt 
with a quaternizing agent, and then effecting carbodiimidization in the presence of a carbodiimidization 
catalyst to obtain a hydrophilic polycarbodiimide polymer according to the present invention, or comprising 
at least partially carbodiimidizing an organic diisocyanate in the presence of a carbodiimidization catalyst, 
reacting the resulting polycarbodiimide with an alkyliminodiol to introduce a tertiary amino group into the 
75 polycarbodiimide, and then converting the introduced tertiary amino group to a quaternary ammonium salt 
with a quaternizing agent to obtain a hydrophilic polycarbodiimide polymer according to the present 



The present invention further provides the process for producing a pulp-like material consisting of a 
hydrophilic polycarbodiimide polymer, comprising reacting an organic diisocyanate and an alkyliminodiol to 

20 introduce a tertiary amino group into the organic diisocyanate.converting the introduced tertiary amino 
group to a quaternary ammonium salt with a quaternizing agent, effecting carbodiimidization in the presence 
of a carbodiimidization catalyst to obtain a hydrophilic polycarbodiimide polymer,and transferring the 
hydrophilic polycarbodiimide polymer into a poor solvent for the polymer while applying a shearing force, to 
obtain a pulp-like material consisting of a hydrophilic polycarbodiimide polymer according to the present 

25 invention, or comprising at least partially carbodiimidizing an organic diisocyanate in the presence of a 
carbodiimidization catalyst, reacting the resulting polycarbodiimide with an alkyliminodiol to introduce a 
tertiary amino group into the polycarbodiimide.converting the introduced tertiary amino group to a quater- 
nary ammonium salt with a quaternizing agent to obtain a hydrophilic polycarbodiimide polymer, and 
transferring the hydrophilic polycarbodiimide polymer into a poor solvent for the polymer while applying a 

30 shearing force, to obtain a pulp-like material consisting of a hydrophilic polycarbodiimide polymer according 
to the present invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

35 The present invention is described in detail below. 

In order to obtain a hydrophilic polycarbodiimide of this invention, first an organic diisocyanate and an 
alkyliminodiol are reacted to introduce a tertiary amino group into the organic diisocyanate. In this reaction, 
the organic diisocyanate as a raw material includes, for example, those represented by the formula 



invention. 



40 




Ri 



45 



(Ri represents a lower alkyl group or a lower alkoxy group) 
or by the formula 



50 



55 
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(Ffe and Ffe each represent a hydrogen atom, a lower alkyl group or a lower alkoxy group, and X 
represents an oxygen atom or a methylene group). 

As the aikyliminodiol, there is used, for example, a compound represented by the formula 

R-N-(R--0H)2 

(R represents a lower alkyl group and R' represents an alkylene group, a polyalkylene group or an 
oxyalkylene group of 1-10 carbon atoms). 

In the above reaction, the concentration of the organic diisocyanate is set at 1-50% by weight, 
preferably 5-40% by weight (when expressed in viscosity at 25 *C, for example, 10-1,000cps, preferably 20- 
500cps); and the aikyliminodiol is used in an amount of about 1/10 to 1/50 equivalent per the amount of the 
organic diisocyanate. When the amount of the aikyliminodiol is more than 1/10 equivalent, the resulting 
polycarbodiimide polymer has low heat resistance. When the amount is less than 1/50 equivalent, the 
resulting polycarbodiimide polymer shows no pulping and becomes granular or gel-like lumps. 

The above reaction is effected in an aiicyclic ether. Specific examples of the alicyclic ether are 
tetrahydrofuran, dioxane, tetrahydropyran and their mixed solvents. 

Next, the resulting organic diisocyanate having a tertiary amino group therein is treated with a 
quaternizing agent to convert the tertiary amino group to a quaternary ammonium salt. As the quaternizing 
agent, there can be mentioned known compounds such as dimethyl sulfate, methyl halides. 

Thereafter, carbodiimidization is effected in the presence of a carbodiimidization catalyst to obtain a 
hydrophilic polycarbodiimide polymer of the present invention. As the carbodiimidization catalyst, there can 
be used known compounds, i. e., phosphorene oxides such as 1-phenyl-2-phosphorene-1 -oxide, 3-methyl-2- 
phosphorene-1 -oxide, 1-ethyl-3-methyl-2-phosphorene-1 -oxide, 1-ethyl-2-phosphorene-1 -oxide and their 3- 
phosphorene isomers. 

The thus obtained polycarbodiimide polymer of the present invention has a quaternary ammonium salt 
in the main chain and accordingly is hydrophilic. The main structure of the polycarbodiimide polymer, when 
the polymer is produced from the above-mentioned starting materials, i. e. an organic diisocyanate and an 
aikyliminodiol, is represented by the formula 



iL JLncn 



' HO OH 

ii • n i + ii i 

4- N-C-O-R'-N-R'-O-C-N- 
l 

R 



Ri 



m 



(Ri represents a lower alkyl group or a lower alkoxy group, R represents a lower alkyl group, and R' 
represents an alkylene group, a polyalkylene group or an oxyalkylene group of 1-10 carbon atoms) 
or by the formula 



r 



R 3 



A. HO OH 
„ l^ |V H Ml I + II I 

"TL "tH: "T N-C-O-R'-N-R-O-C-N- 

^ It 




R 3 



•X — -2-NCN- 



m 



(Ft2 and Ra) each represent a hydrogen atom, a lower alkyl group or a lower alkoxy group, X represents 
an oxygen atom or a methylene group, R represents a lower alkyl group, and R' represents an alkylene 
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group, a polyalkylene group or an oxyalkylene group of 1-10 carbon atoms). 

Instead of the above process comprising introducing a tertiary amino group into an organic 
diisocyanate, converting the tertiary amino group to a quaternary ammonium salt with a quaternizing agent, 
and effecting carbodiimidization, the hydrophilic polycarbodiimide polymer of the present invention can also 

5 be produced by a process comprising at least partially carbodiimidizing an organic diisocyanate in the 
presence of a carbodiimidization catalyst to form a prepolymer (polycarbodiimide), reacting the prepolymer 
with an alkyliminodiol to introduce a tertiary amino group into the polycarbodiimide, then converting the 
tertiary amino group to a quaternary ammonium salt with a quaternizing agent. 

The polycarbodiimide polymer of the present invention has a quaternary ammonium salt in the main 

jo chain and accordingly has hydrophilicity. Therefore, when it is placed in a poor solvent, the quaternary 
ammonium salt portion functions as an intramolecular surface-active agent, whereby the polycarbodiimide 
polymer easily becomes a pulp-like material. That is, the above obtained hydrophilic polycarbodiimide 
polymer is transferred into a poor solvent for the polymer while applying a shearing force, whereby a pulp- 
like materia! consisting of the hydrophilic polycarbodiimide polymer of the present invention can be 

75 produced. 

In that case, the hydrophilic polycarbodiimide polymer may be any of those produced according to the 
above two processes; the poor solvent is most economically water;and the shearing force is applied most 
easily by stirring. 

The above process for producing the pulp-like material belongs to the fibrid process which has 
20 conventionally been used in pulping a polyester or a polyamide. The fibrid process has not been applied to 
polymers of very low solubility such as polycarbodiimide, because in the case of these polymers it has 
been impossible to prepare a dope solution in order to enable the use of the fibrid process. 

From the standpoint of application on industrial scale, the fibrid process has not been applied even to a 
polyester, a polyamide, etc. because the control of poor solvent solution is complicated and incurs a high 
25 cost. 

[Advantage of the Invention] 

Thus, the hydrophilic polycarbodiimide polymer of the present invention has a quaternary ammonium 
30 salt in the main chain and resultantly has hydrophilicity; accordingly, when it is placed in a poor solvent, the 
quaternary ammonium salt portion functions as an intramolecular surface-active agent, and the polymer 
easily becomes a pulp-like material. The use of a water-soluble alicyclic ether as the solvent also 
contributes to said pulping. 

The thus obtained pulp-like material retains heat resistance intrinsically possessed by polycarbodiimide 
35 and also has a thermosetting property; therefore, it can be made into a sheet by itself, or can be used in 
paper making as a reinforcing agent, and thus can find various useful applications. 

The present invention is described in more detail below by way of Examples and Comparative 
Examples. 

40 Example 1 

800 g of methylenediphenyl diisocyanate (hereinafter referred to as MDI) was added to 2,000 ml of 
tetrahydrofuran (hereinafter referred to as THF). Thereto was added 13 g of methyl iminodiethanol, and the 
mixture was subjected to a reaction. Then, 13. 5 g of dimethyl sulfate was added as a quaternizing agent to 
45 effect quaternization. 

To the resulting solution was added a carbodiimidization catalyst, and a reaction was effected at 67 'C 
for 4 hours . The resulting polymer solution was poured into water of about 10-fold volume while applying a 
shearing force, to obtain a pulp-like material. 

The pulp-like material had the following properties. 



Freeness: 


744 ml (JISP8121) 


Weight-average fiber length 


0.8-1.0 mm (95% or more) (JIS P 8207) 


Thermal decomposition temperature: 


400-C 
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Examples 2-8 



The pulp-like materials were obtained by using hydrophilic polycarbodiimide solutions produced in the 
same mannnr as Example 1 under the conditions shown in Table 1. The thermal decomposition tempera- 
5 tures of thus obtained pulp-like materials are shown in Table 2. 

Comparative Example 1 

The hydrophilic polycarbodiimide solution was produced in the same manner as Example 1 under the 
w conditions shown in Table 1. Thus obtained hydrophilic polycarbodiimide solution was poured into water of 
about 10-fold volume while applying a shearing force in the same manner as Example 1. However, no pulp- 
like material was obtained, and instead a precipitate of granular form was obtained. The thermal decomposi- 
tion temperature of thus obtained precipitate of granular form is shown in Table 2. 

is Comparative Example 2 

The reaction was effected in the same manner as Example 1 under the conditions shown in Table 1 . 
However, a precipitate was formed in the middle of the reaction, i.e., when the carbodiimidization catalyst 
was added. No pulp-like material was obtained. The thermal decomposition temperature of thus formed 
20 precipitate is shown in Table 2. 
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Table 2 





Freeness: 


Weight-average fiber length: 


Thermal decomposition 
lemperaiure \ 


Example 2 


726 


0.54 - 0.81 


390 


Example 3 


760 


1.0-1.2 


405 


Example 4 


730 


0.8-1.0 


400 


Example 5 


720 


0.35 - 0.50 


390 


Example 6 


730 


0.45 - 0.70 


385 


Example 7 


760 


1.0-1.2 


405 


Example 8 


725 


0.60 - 0.80 


400 


Comparative Example 1 






290 


Comparative Example 2 






300 



Example 9 

800 g of MDI was added to 2,000 ml of THF. Thereto was added a carbodiimidizatlon catalyst. The 
mixture was subjected to a reaction at 67 *C for 5 hours. The system was returned cooled to room 
temperature, 13 g of methyl iminodiethanol was added, and a reaction was effected for 2 hours. Then, 13. 5 
g of dimethyl sulfate was added to effect quaternization. The resulting solution was poured into water of 13- 
fold volume while applying a shearing force, to obtain a pulp-like material. 

The properties of the pulp-like material were as follows (the same test methods as in Example 1 were 
used). 



Freeness: 


763 ml 


Weight-average fiber length: 


1 .0-1 . 2 mm. 


Thermal decomposition temperature: 


400-C 



Example 10 

800 g of MDI was added to 2,500 ml of THF. Thereto was added 13 g of methyl iminodiethanol, and a 
reaction was effected. 12 g of methyl chloride was introduced by bubbling while the system was vigorously 
stirred. Then, a carbodiimidization catalyst was added and a reaction was effected at 67 *C for 4 hours. The 
resulting solution was poured Into water of 13-fold volume while applying a shearing force, to obtain a pulp- 
like material. 

The pulp-like material had the following properties (the same test methods as in Example were used). 



Freeness: 


744 ml 


Weight-average fiber length: 


1 .0-1 .2 mm 


Thermal decomposition temperature: 


400-C 



Claims 

1. A hydrophiiic polycarbodiimide polymer characterized by being obtained by the method, comprising 
reacting an organic diisocyanate and an alkyliminodiol whereby alkyliminodiol is used in an amount of 
1/10 to 1/50 equivalent per the amount of the organic diisocyanate and whereby the reaction is effected 
In alicyclic ether as solvent to introduce a tertiary amino group into the organic diisocyanate, converting 
the introduced tertiary amino group to a quaternary ammonium salt with a quaternizing agent, and then 
effecting carbodiimidization in the presence of a carbodiimidization catalyst. 

2. A hydrophiiic polycarbodiimide polymer characterized by being obtained by the method, comprising at 
least partially carbodiimidizing an organic diisocyanate in the presence of a carbodiimidization catalyst, 



8 



EP0 411 461 B1 



reacting in resulting polycarbodiimide with an alkyliminodiol whereby alkyliminodiol is used in an 
amount of 1/10 to 1/50 equivalent per the amount of the organic diisocyanate and whereby the reaction 
is effected in alicyclic ether as solvent to introduce a tertiary amino group into the polycarbodiimide, 
and then converting the introduced tertiary amino group to a quaternary ammonium salt with a 
quaternizing agent. 

a A hydrophilic polycarbodiimide polymer according to Claim 1 or 2, wherein the organic diisocyanate is 
represented by the formula 



0CN ^ ^-NCO 



(Ri represents a lower alkyl group or a lower alkoxy group) 
or by the formula 



»2 



OCN-f- -=-X — ! — — NCO 



(R 2 and R3 each represent a hydrogen atom, a lower alkyl group or a lower alkoxy group, and X 
represents an oxygen atom or a methylene group). 

4. A hydrophilic polycarbodiimide polymer according to claim 1 or 2, wherein the alkyliminodiol is 
represented by the formula 

R-N-(R'-OH)2 

(R represents a lower alkyl group and R' represents an alkylene group, a polyalkylene group or an 
oxyalkylene group of 1-10 carbon atoms). 



5. A hydrophilic polycarbodiimide polymer according to Claim 3 or 4, which has a main structure 
represented by the formula 



r Ri 



-— — — NCN 



Ri 



H 0 
l II 



-r N-C-O-R" 



U 

-N-R" 
I 

R 



OH 
II I 
■0-C-N- 



Ri 



Q.NO, 



m 



(Ri represents a lower alkyl group or a lower alkoxy group, R represents a lower alkyl group, and 
R' represents an alkylene group, a polyalkylene group or an oxyalkylene group of 1-10 carbon atoms) 
or by the formula 
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?2 



?3 




(R2 and R 3 each represent a hydrogen atom, a lower alkyl group or a lower alkoxy group, X 
represents an oxygen atom or a methylene group, R represents a lower alkyl group, and R' represents 
an alkylene group, a polyalkylene group or an oxyalkylene group of 1-10 carbon atoms) 

6. A pulp-like material consisting of a hydrophilic polycarbodiimide polymer, characterized by being 
obtained by the method, comprising reacting an organic diisocyanate and an alkyliminodiol whereby 
alkyliminodiol is used in an amount of 1/10 to 1/50 equivalent per the amount of the organic 
diisocyanate and whereby the reaction is effected in alicyclic ether as solvent to introduce a tertiary 
amino group into the organic diisocyanate, converting the introduced tertiary amino group to a 
quaternary ammonium salt with a quaternizing agent, effecting carbodiimidization in the presence of a 
carbodiimidization catalyst to obtain a hydrophilic polycarbodiimide polymer, and transferring the 
hydrophilic polycarbodiimide polymer into a poor solvent for the polymer while applying a shearing 
force. 

7. A pulp-like material consisting of a hydrophilic polycarbodiimide polymer, characterized by being 
obtained by the method, comprising at least partially carbodiimidizing an organic diisocyanate in the 
presence of a carbodiimidization catalyst, reacting the resulting polycarbodiimide with an alkyliminodiol 
whereby alkyliminodiol is used in an amount of 1/10 to 1/50 equivalent per the amount of the organic 
diisocyanate and whereby the reaction is effected in alicyclic ether as solvent to introduce a tertiary 
amino group into the polycarbodiimide, converting the introduced tertiary amino group to a quaternary 
ammonium salt with a quaternizing agent to obtain a hydrophilic polycarbodiimide polymer, and 
transferring the hydrophilic polycarbodiimide polymer into a poor solvent for the polymer while applying 
a shearing force. 

8. A pulp-like material consisting of a hydrophilic polycarbodiimide polymer according to Claim 6 or 7, 
wherein the organic diisocyanate is represented by the formula 




(R1 represents a lower alkyl group or a lower alkoxy group) 
or by the formula 
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R2 



OCN- 



R 3 



NCO 



(R2 and R3 each represent a hydrogen atom, a lower alkyl group or a lower alkoxy group, and X 
represents an oxygen atom or a methylene group), 

9. A pulp-like material consisting of a hydrophilic polycarbodiimide polymer according to Claim 6 or 7, 
wherein the alkyliminodiol is represented by the formula 

R-N-(FT-OH)2 

(R represents a lower alkyl group and R' represents an alkylene group, a polyalkylene group or an 
oxyalkylene group of 1-10 carbon atoms). 

10. A pulp-like materia! consisting of a hydrophilic polycarbodiimide polymer according to Claim 8 or 9, 
wherein the hydrophilic polycarbodiimide polymer has a main structure represented by the formula 



[ r i 






fsj*"] 




f i 1 


n 





HO OH 
I II U 11 1 
N-C-O-R'-N-R'-O-C-N- 
l 

R 




(Ri represents a lower alkyl group or a lower alkoxy group, R represents a lower alkyl group, and 
R' represents an alkylene group, a polyalkylene group or an oxyalkylene group of 1-10 carbon atoms) 
or by the formula 



I 2 



R2 



I 3 



•NCN 



R 3 



. HO 
> 1 » 



OH 
II l 



-r x -T 4- N-C-O-R'-N-R'-O-C-N-f- 



I 

R 




R 3 



X — — NCN- 



m 



(R2 and Ra each represent a hydrogen atom, a lower alkyl group or a lower alkoxy group, X 
represents an oxygen atom or a methylene group, R represents a lower alkyl group, and R' represents 
an alkylene group, a polyalkylene group or an oxyalkylene group of 1-10 carbon atoms). 

11. A pulp-like material consisting of a polycarbodiimide polymer according to Claim 6 or 7, wherein the 
poor solvent is water. 
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12. A process for producing a hydrophilic polycarbodiimide polymere, consisting of reacting an organic 
diisocyanate and an alkyliminodiol whereby alkyliminodiol is used in an amount of 1/10 to 1/50 
equivalent per the amount of the organic diisocyanate and whereby the reaction is effected in alicyclic 
ether as solvent to introduce a tertiary amino group into the organic diisocyanate, converting the 
introduced tertiary amino group to a quaternary ammonium salt with a quaternizing agent, and then 
effecting carbodiimidization in the presence of a carbodiimidization catalyst. 

13. A process for producing a hydrophilic polycarbodiimide polymer, comprising at least partially car- 
bodiimidizing an organic diisocyanate in the presence of a carbodiimidization catalyst, reacting the 
resulting polycarbodiimide with an alkyliminodiol whereby alkyliminodiol is used in an amount of 1/10 to 
1/50 equivalent per the amount of the organic diisocyanate and whereby the reaction is effected in 
alicyclic ether as solvent to introduce a tertiary amino group into the polycarbodiimide, and then 
converting the introduced tertiary amino group to a quaternary ammonium salt with a quaternizing 
agent. 

14. A process for producing a hydrophilic polycarbodiimide polymer according to Claim 12 or 13, wherein 
the organic diisocyanate is represented by the formula 



OCN— — NCO 

S^ 3 



(Ri represents a lower alkyl group or a lower alkoxy group) 
or by the formula 



R2 R3 
OCN-7- -T X 4- -S-NCO 



(R2 and R 3 each represent a hydrogen atom, a lower alkyl group or a lower alkoxy group, and X 
represents an oxygen atom or a methylene group). 

15. A process for producing a hydrophilic polycarbodiimide polymer according to Claim 12 or 13, wherein 
the concentration of the organic diisocyanate is 5-40% by weight. 

16. A process for producing a hydrophilic polycarbodiimide polymer according to Claim 12 or 13, wherein 
the alkyliminodiol is represented by the formula 

R-N-(R'-OH) 2 

(R represents a lower alkyl group and R' represents an alkylene group, a polyalkylene group or an 
oxyalkylene group of 1-10 carbon atoms). 

17. A process for producing a hydrophilic polycarbodiimide polymer according to Claim 12 or 13, wherein 
the alkyliminodiol is used in an amount of 1/10 to 1/50 equivalent per the amount of the organic 
diisocyanate. 



18. A process for producing a hydrophilic polycarbodiimide polymer according to Claim 12 or 13, wherein 
in the carbodiimidization, an alicyclic ether is used as the solvent. 
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19. A process for producing a hydrophilic polycarbodiimide polymer according to Claim 18, wherein the 
alicyclic ether is tetrahydrofuran, dioxane, tetrahydropyran or their mixture. 

20. A proces for producing a pulp-like material consisting of a hydrophilic polycarbodiimide polymer, 
comprising reacting an organic diisocyanate and an alkyliminodiol whereby alkyliminodiol is used in an 
amount of 1/10 to 1/50 equivalent per the amount of the organic diisocyanate and whereby the reaction 
is effected in alicyclic ether as solvent to introduce a tertiary amino group into the organic diisocyanate, 
converting the introduced tertiary amino group to a quaternary ammonium salt with a quaternizing 
agent, effecting carbodiimidization in the presence of a carbodiimidization catalyst to obtain a hydro- 
philic polycarbodiimide polymer, and transferring the hydrophilic polycarbodiimide polymer into a poor 
solvent for the polymer while applying a shearing force. 

21. A process for producing a pulp-like material consisting of a hydrophilic polycarbodiimide polymer, 
comprising at least partially carbodiimidizing an organic diisocyanate in the presence of a car- 
bodiimidization catalyst, reacting the resulting polycarbodiimide with an alkyliminodiol whereby al- 
kyliminodiol is used in an amount of 1/10 to 1/50 equivalent per the amount of the organic diisocyanate 
and whereby the reaction is effected in alicyclic ether as solvent to introduce a tertiary amino group 
into the polycarbodiimide, converting the introduced tertiary amino group to a quaternary ammonium 
salt with a quaternizing agent to obtain a hydrophilic polycarbodiimide polymer, and transferring the 
hydrophilic polycarbodiimide polymer into a poor solvent for the polymer while applying a shearing 
force. 

22. A process for producing a pulp-like paterial consisting of a hydrophilic polycarbodiimide polymer 
according to claim 20 or 21, wherein the organic diisocyanate is represented by the formula 



(R2 and R3 each represent a hydrogen atom, a lower alkyl group or a lower alkoxy group, and X 
represents an oxygen atom or a methylene group). 

23. A process for producing a pulp-like material consisting of a hydrophilic polycarbodiimide polymer 
according to Claim 20 or 21, wherein the concentration of the organic diisocyanate is 5-40% by weight. 

24. A process for producing a pulp-like material consisting of a hydrophilic polycarbodiimide polymer 
according to Claim 20 or 21, wherein the alkyliminodiol is represented by the formula 



(R represents a lower alkyl group and R' represents an alkylene group, a polyalkylene group or an 
oxyalkylene group of 1-10 carbon atoms). 



?i 




(R1 represents a lower alkyl group or a lower alkoxy group) 
or by the formula 




R-N-(R'-OH) 2 
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25. A process for producing a puly-like material consisting of a hydrophilic polycarbodiimide polymer 
according to Claim 20 or 21, wherein the alkyliminodiol is used in an amount of 1/10 to 1/50 equivalent 
per the amount of the organic diisocyanate. 

26. A process for producing a pulp-like material consisting of a hydrophilic polycarbodiimide polymer 
according to Claim 20 or 21, wherein in the carbodiimidization, an alicyclic ether is used as the solvent. 

27. A process for producing a pulp-like material consisting of a hydrophilic polycarbodiimide polymer 
according to Claim 26, wherein the alicyclic ether is tetrahydrofuran, dioxane, tetrahydropyran or their 



28. A process for producing a pulp-like material consisting of a hydrophilic polycarbodiimide polymer 
according to Claim 20 or 21 , wherein the poor solvent is water. 

PatentansprUche 

1. Hydrophiles Polycarbodiimidpolymer, dadurch gekennzeichnet, dafi es mittels eines Verfahrens erhal- 
ten wird, welches das Umsetzen eines organischen Diisocyanats und eines Alkyliminodiols, wobei das 
Alkyliminodiol in einer Menge von 1/10 bis 1/50 Aquivalent pro Menge des organischen Diisocyanats 
verwendet wird und wobei die Reaktion in alicyclischem Ather als Lo'sungsmittel vorgenommen wird, 
urn eine teriare Aminogruppe in das organische Diisocyanat einzufuhren, das Umwandeln der einge- 
fuhrten tertiaren Aminogruppe in ein quaternares Ammoniumsalz mit einem Quaterniermittel, und 
anschliefiend das Bewirken der Carbodiimidisation in Gegenwart eines Carbodiimidisations-Katalysators 
umfaflt 

2. Hydrophiles Polycarbodiimidpolymer, dadurch gekennzeichnet, daB es mittels eines Verfahrens erhal- 
ten wird, welches die zumindest teilweise Carbodiimidisation eines organischen Diisocyanats in Gegen- 
wart eines Carbodiimidisations-Katalysators, das Umsetzen des resuitierenden Polycarbodiimids mit 
einem Alkyliminodiol, wobei das Alkyliminodiol in einer Menge von 1/10 bis 1/50 Aquivalent pro Menge 
des organischen Diisocyanats verwendet wird und wobei die Reaktion in alicyclischem Ather als 
Losungsmittel vorgenommen wird, um eine teria're Aminogruppe in das Polycarbodiimid einzufuhren, 
und anschlieSend das. Umwandeln der eingefUhrten tertiaren Aminogruppe in ein quaternMres Ammo- 
niumsalz mit einem Quaterniermittel umfaBt. 

a Hydrophiles Polycarbodiimidpolymer nach Anspruch 1 oder 2, worin das organische Diisocyanat 
dargestellt ist durch die Formel 



(R2 und R3 stehen jeweils fOr ein Wasserstoffatom, eine niedere Alkylgruppe Oder eine niedere 
Alkoxygruppe und X steht fUr ein Sauerstoffatom oder eine Methylengruppe). 



mixture. 



0CN~ -^NCO 





(R1 steht fQr eine niedere Alkylgruppe oder eine niedere Alkoxygruppe) 
oder durch die Formel 
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Hydrophiles Polycarbodiimidpolymer nach Anspruch 1 oder 2, worin das Alkyliminodiol dargestellt ist 
durch die Formel 



(R steht fUr eine niedere Alkylgruppe und R' steht fUr eine Alkylengruppe, eine Polyalkylengruppe 
Oder eine Oxyalkylengruppe mit 1-10 Kohlenstoffatomen). 

Hydrophiles Polycarbodiimidpolymer nach Anspruch 3 Oder 4, dessen Hauptstruktur dargestellt ist 
durch die Formel 



(Ri steht fur eine niedere Alkylgruppe oder eine niedere Alkoxygruppe, R steht fur eine niedere 
Alkylgruppe und R' steht fUr eine Alkylengruppe, eine Polyalkylengruppe oder eine Oxyalkylengruppe 
mit 1-10 Kohlenstoffatomen) 
oder durch die Formel 



(R 2 und R 3 stehen jeweils fQr ein Wasserstoffatom, eine niedere Alkylgruppe oder eine niedere 
Alkoxygruppe, X steht fOr ein Sauerstoffatom oder eine Methylengruppe, R steht fur eine niedere 
Alkylgruppe und R' steht fUr eine Alkylengruppe, eine Polyalkylengruppe oder eine Oxyalkylengruppe 
mit 1-10 Kohlenstoffatomen). 

Pulpeartiges Material, bestehend aus einem hydrophilen Polycarbodiimidpolymer, dadurch gekenn- 
zeichnet, daS es mittels eines Verfahrens erhalten wird, welches das Umsetzen eines organischen 
Diisocyanats und eines Alkyliminodiols, wobei das Alkyliminodiol in einer Menge von 1/10 bis 1/50 
Aquivalent pro Menge des organischen Diisocyanats verwendet wird und wobei die Reaktion in 
alicyclischem Ather als Losungsmittel vorgenommen wird, urn eine teriare Aminogruppe in das 
organische Diisocyanat einzufOhren, das Umwandeln der eingefOhrten tertiaren Aminogruppe in ein 
quaternSres Ammoniumsalz mit einem Quaterniermittel, das Bewirken der Carbodiimidisation in Gegen- 
wart eines Carbodiimidisations-Katalysators, urn ein hydrophiles Polycarbodiimidpolymer zu erhalten, 
und das Einbringen des hydrophilen Polycarbodiimidpolymers in ein schwaches Losungsmittel fUr das 
Polymer unter Anlegen einer Scherkraft umfaBt. 

Pulpeartiges Material, bestehend aus einem hydrophilen Polycarbodiimidpolymer, dadurch gekenn- 
zeichnet, daB es mittels eines Verfahrens erhalten wird, welches die zumindest teilweise Carbodiimidis- 
ation eines organischen Diisocyanats in Gegenwart eines Carbodiimidisations-Katalysators, das Umset- 



R-N-(R'-OH)2 




m 




r Rz R 3 
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zen des resultierenden Polycarbodiimids mit einem Alkyliminodiol, wobei das Alkyliminodiol in einer 
Menge von 1/10 bis 1/50 Equivalent pro Menge des organischen Diisocyanats verwendet wird und 
wobei die Reaktion in alicyclischem Ather als Losungsmittel vorgenommen wird. um eine teriare 
Aminogruppe in das Polycarbodiimid einzufuhren, das Umwandeln der eingefQhrten tertiaren Amino- 
gruppe in ein quaternares Ammoniumsalz mit einem Quaterniermittel, um ein hydrophiles Polycarbodii- 
midpolymer zu erhalten, und das Einbringen des hydrophilen Polycarbodiimidpolymers in ein schwa- 
ches Losungsmittel fur das Polymer unter Anlegen einer Scherkraft umfaBt. 

8. Pulpeartiges Material, bestehend aus einem hydrophilen Polycarbodiimidpolymer nach Anspruch 6 Oder 
7, worin das organische Diisocyanat dargestellt ist durch die Formel 



Ri 




(Ri steht fUr eine niedere Alkylgruppe Oder eine niedere Alkoxygruppe) 
Oder durch die Formel 




(R2 und R3 stehen jeweils fGr ein Wasserstoffatom, eine niedere Alkylgruppe Oder eine niedere 
Alkoxygruppe und X steht fGr ein Sauerstoffatom Oder eine Methylengruppe). 

9. Pulpeartiges Material, bestehend aus einem hydrophilen Polycarbodiimidpolymer nach Anspruch 6 Oder 
7, worin das Alkyliminodiol dargestellt ist durch die Formel 

R-N-(R*-OH) 2 

(R steht fUr eine niedere Alkylgruppe und R' steht fur eine Alkylengruppe, eine Polyalkylengruppe 
Oder eine Oxyalkylengruppe mit 1-10 Kohlenstoffatomen). 

10. Pulpeartiges Material, bestehend aus einem hydrophilen Polycarbodiimidpolymer nach Anspruch 8 Oder 
9, worin das hydrophile Polycarbodiimidpolymer eine Hauptstruktur aufweist, dargestellt durch die 
Formel 



[ r i 




r 1 














a 







H 0 



I 

R 




m 



(Ri steht IQr eine niedere Alkylgruppe oder eine niedere Alkoxygruppe, R steht fUr eine niedere 
Alkylgruppe und R f steht fOr eine Alkylengruppe. eine Polyalkylengruppe oder eine Oxyalkylengruppe 
mit 1-10 Kohlenstoffatomen) 
oder durch die Formel 
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r R * R 3 



10 



15 



20 



25 



30 



35 



40 



45 



50 



(R 2 und R 3 steh8n jeweils fGr ein Wasserstoffatom, eine niedere Alkylgruppe Oder eine niedere 
Aikoxygruppe, X steht fGr ein Sauerstoffatom Oder eine Methylengruppe, R steht fur eine niedere 
Alkylgruppe und R' steht fGr eine Alkylengruppe, eine Polyalkylengruppe oder eine Oxyalkylengruppe 
mit 1-10 Kohlenstoffatomen). 

11. Pulpeartiges Material, bestehend aus einem hydrophilen Polycarbodiimidpolymer nach Anspruch 6 oder 
7, worin das schwache Losungsmittei Wasser ist. 

12. Verfahren zur Herstellung eines hydrophilen Polycarbodiimidpolymers, welches das Umsetzen eines 
organischen Diisocyanats und eines Alkyliminodiols, wobei das Alkyliminodiol in einer Menge von 1/10 
bis 1/50 Aquivalent pro Menge des organischen Diisocyanats verwendet wird und wobei die Reaktion in 
alicyclischem Ather als Lbsungsmittel vorgenommen wird. um eine teriaVe Aminogruppe in das 
organische Diisocyanat einzufGhren, das Umwandeln der eingefGhrten tertiaren Aminogruppe in ein 
quaternSres Ammoniumsalz mit einem Quatemiermittel, und das anschlieBende Bewirken der Carbodii- 
midisation in Gegenwart eines Carbodiimidisations-Katalysators umfaBt 

13. Verfahren zur Herstellung eines hydrophilen Polycarbodiimidpolymer, welches die zumindest teilweise 
Carbodiimidisation eines organischen Diisocyanats in Gegenwart eines Carbodiimidisations-Katalysa- 
tors, das Umsetzen des resultierenden Polycarbodiimid mit einem Alkyliminodiol, wobei das Alkylimino- 
diol in einer Menge von 1/10 bis 1/50 Aquivqlent pro Menge des organischen Diisocyanats verwendet 
wird und wobei die Reaktion in alicyclischem Ather als Losungsmittei vorgenommen wird, um eine 
teriare Aminogruppe in das Polycarbodiimid einzufGhren, und anschlieSend das Umwandeln der 
eingefGhrten tertiSren Aminogruppe in ein quatemares Ammoniumsalz mit einem Quatemiermittel 
umfaBt. 

14. Verfahren zur Herstellung eines hydrophilen Polycarbodiimidpolymers nach Anspruch 12 oder 13, worin 
das organische Diisocyanat dargestellt ist durch die Formel 




(Ri steht fur eine niedere Alkylgruppe oder eine niedere Aikoxygruppe) 
oder durch die Formel 
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OCN- 



NCQ 



(R2 und R3 stehen jeweils fOr ein Wasserstoffatom, eine niedere Alkylgruppe Oder eine niedere 
Alkoxygruppe und X stent fur ein Sauerstoffatom Oder eine Methylengruppe). 



15. Veilahren zur Herstellung eines hydrophilen Polycarbodiimidpolymers nach Anspruch 12 Oder 13, worin 
die Konzentration des organischen Diisocyanats 5-40 Gew.-% betragt. 

16. Verfahren zur Herstellung eines hydrophilen Polycarbodiimidpolymers nach Anspruch 12 Oder 13, worin 
das Alkyliminodiol dargestellt ist durch die Formel 



R-N-(R'-OH)2 



(R steht fUr eine niedere Alkylgruppe und R' steht fUr eine Alkylengruppe, eine Poiyalkylengruppe 
Oder eine Oxyalkylengruppe mit 1-10 Kohlenstoffatomen). 

17. Verfahren zur Herstellung eines hydrophilen Polycarbodiimidpolymers nach Anspruch 12 oder 13, worin 
das Alkyliminodiol in einer Menge von 1/10 bis 1/50 Aquivalent pro Menge des organischen Diisocyan- 
ats verwendet wird. 

18. Verfahren zur Herstellung eines hydrophilen Polycarbodiimidpolymers nach Anspruch 12 oder 13, worin 
bei der Carbodiimidisation ein alicyclischer Ather als das Losungsmittel verwendet wird. 

19. Verfahren zur Herstellung eines hydrophilen Polycarbodiimidpolymers nach Anspruch 18, worin der 
alicyclische Ather Tetrahydrofuran, Dioxan, Tetrahyd ropy ran oder deren Gemische ist. 

20. Verfahren zur Herstellung eines pulpeartigen Materials, bestehend aus einem hydrophilen Polycarbodii- 
midpolymer, welches das Umsetzen eines organischen Diisocyanats und eines Alkyliminodiols umfaBt, 
wobei das Alkyliminodiol in einer Menge von 1/10 bis 1/50 Aquivalent pro Menge des organischen 
Diisocyanats verwendet wird und wobei die Reaktion in alicyclischem Ather als Losungsmittel vorge- 
nommen wird, urn eine tertiSre Aminogruppe in das organische Diisocyanat einzufOhren, das Umwan- 
deln der eingefUhrten tertiaren Aminogruppe in ein quaternares Ammoniumsalz mit einem Quaternier- 
mittel, das Bewirken der Carbodiimidisation in Gegenwart eines Carbodiimidisations-Katalysators, urn 
ein hydrophiles Polycarbodiimidpolymer zu erhaiten, und das Einbringen des hydrophilen Polycarbodii- 
midpolvmers in ein schwaches Losungsmittel fOr das Polymer unter Anlegen einer Scherkraft umfafit 

21. Verfahren zur Herstellung eines pulpeartigen Materials, bestehend aus einem hydrophilen Polycarbodii- 
midpolymer, welches die zumindest teilweise Carbodiimidisation eines organischen Diisocyanats in 
Gegenwart eines Carbodiimidisations-Katalysators, das Umsetzen des resultierenden Polycarbodiimids 
mit einem Alkyliminodiol, wobei das Alkyliminodiol in einer Menge von 1/10 bis 1/50 Aquivalent pro 
Menge des organischen Diisocyanats verwendet wird und wobei die Reaktion in alicyclischem Ather als 
LSsungsmittel vorgenommen wird, urn eine teriare Aminogruppe in das Polycarbodiimid einzufuhren, 
das Umwandeln der eingefUhrten tertiaren Aminogruppe in ein quaternares Ammoniumsalz mit einem 
Quaterniermittel, urn ein hydrophiles Polycarbodiimidpolymer zu erhaiten, und das Einbringen des 
hydrophilen Polycarbodiimidpolymers in ein schwaches Losungsmittel fUr das Polymer unter Anlegen 
einer Scherkraft umfaBt. 



22. Verfahren zur Herstellung eines pulpeartigen Materials, bestehend aus einem hydrophilen Polycarbodii- 
midpolymer nach Anspruch 20 oder 21, worin das organische Diisocyanat dargestellt ist durch die 
Formel 
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ocn-^- JLnco 



(Ri steht fUr eine niedere Alkylgruppe Oder eine niedere Alkoxygruppe) 
10 oder durch die Formel 



R2 R 3 



75 



20 (R2 und R 3 stehen jeweils fUr ein Wasserstoffatom, eine niedere Alkylgruppe oder eine niedere 

Alkoxygruppe und X steht fUr ein Sauerstoffatom oder eine Methylengruppe). 

23. Verfahren zur Herstellung eines pulpeartigen Materials, bestehend aus einem hydrophilen Polycarbodii- 
midpolymer nach Anspruch 20 oder 21, worin die Konzentration des organischen Diisocyanats 5-40 

25 Gew.-% betrSgt. 

24. Verfahren zur Herstellung eines pulpeartigen Materials, bestehend aus einem hydrophilen Polycarbodii- 
midpolymer nach Anspruch 20 oder 21 , worin das Alkyliminodiol dargestellt ist durch die Formel 

30 R-N-(R'-OH) 2 

(R steht fOr eine niedere Alkylgruppe und R' steht fUr eine Alkylengruppe, eine Polyalkylengruppe 
oder eine Oxyalkylengruppe mit 1-10 Kohienstoffatomen). 

35 25. Verfahren zur Herstellung eines pulpeartigen Materials, bestehend aus einem hydrophilen Polycarbodii- 
midpolymer nach Anspruch 20 oder 21, worin das Alkyliminodiol in einer Menge von 1/10 bis 1/50 
Equivalent pro Menge des organischen Diisocyanats verwendet wird. 

26. Verfahren zur Herstellung eines pulpeartigen Materials, bestehend aus einem hydrophilen Polycarbodii- 
40 midpolymer nach Anspruch 20 oder 21 , worin bei der Carbodiimidisation ein alicyclischer Ather als das 

Losungsmittel verwendet wird. 

27. Verfahren zur Herstellung eines pulpeartigen Materials, bestehend aus einem hydrophilen Polycarbodii- 
midpolymer nach Anspruch 26, worin der alicyclische Ather Tetrahydrofuran, Dioxan, Tetrahyd ropy ran 

45 oder deren Gemische ist. 

2a Verfahren zur Herstellung eines pulpeartigen Materials, bestehend aus einem hydrophilen Polycarbodii- 
midpolymer nach Anspruch 20 oder 21 , worin das schwache Losungsmittel Wasser ist. 

50 Revendicatlons 

1. Polym&re de polycarbodiimide hydrophile caractgris§ en ce qu'il est obtenu par la mSthode, compre- 
nant la reaction d'un diisocyanate organique et d'un alkyliminodiol ou ralkyliminodiol est utilise en une 
quantity de 1/10 h 1/50 d'6quivalent par quantity de diisocyanate organique et ou la reaction est 
55 effectu^e dans un 6ther alicyclique en tant que solvant pour introduire un groupe amino tertiaire dans le 
diisocyanate organique, la conversion du groupe amino tertiaire introduit en un sel ammonium 
quaternaire avec un agent de quaternisation, et ensuite la realisation de la carbodiimidisation en 
presence d'un catalyseur de carbodiimidisation. 
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Polymere polycarbodiimide hydrophile caracteVise* en ce qu'il est obtenu par la methode, comprenant la 
carbodiimidisation au moins partiellement d'un diisocyanate organique en presence d'un catalyseur de 
carbodiimidisation, la reaction dans le polycarbodiimide resultant avec un alkyliminodiol ou Palkylimino- 
diol est utilise en une quantity de 1/10 a 1/50 d'equivalent par quantity du diisocyanate organique et ou 
la reaction est effectuee dans un ether alicyclique en tant que solvant pour introduire un groupe amino 
tertiaire dans le polycarbodiimide, et ensuite la conversion du groupe amino tertiaire introduit en un sel 
d'ammonium quaternaire avec un agent de quaternisation. 

3. Polymere de polycarbodiimide hydrophile selon la revendication 1 ou 2, dans lequel ledit isocyanate 
70 organique est represent^ par la formule 



Ri 



75 




2. 



5 



20 (Ri repr£sentente un groupe alkyle infeVieur ou un groupe alcoxy infeVieur) 

ou par la formule 



25 



30 



R 2 



0CN-4- 



I 3 

-U-.NCO 



(R2 et R 3 represented chacun un atome hydrogene, un groupe alkyle infeVieur ou un groupe 
alcoxy infeVieur, et X repr£sente un atome d'hydrogene ou un groupe methylene). 

35 4. Polymere de polycarbodiimide hydrophile selon la revendication 1 ou 2, ou I'alkyliminodiol est 
repr^sente par la formule 

R-N-(R'-OH) 2 

40 (R repr^sente un groupe alkyle infe>ieur et R' reprSsente un groupe alkylene, un groupe polyalkyle- 

ne ou un groupe oxyalkylene de 1 a 10 atomes de carbone). 

5. Polymere de carbodiimide hydrophile selon la revendication 3 ou 4, qui a une structure principale 
representee par la formule 

45 



50 



Ri 



Ri 



... HO OH 
-J- N-C-0-R--N-R'-0-C-N-|; J-NCN- 



01 



55 



(Ri represente un groupe alkyle inferieur ou un groupe alcoxy inferieur, R represente un groupe 
alkyle inferieur, et R' represente un groupe alkylene, un groupe polyalkylene ou groupe oxyalkylfcne de 
1 a 10 atomes de carbone). 
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ou par la formule 




5 

10 

15 
20 

6. 

25 
30 

7. 

35 
40 

a 

45 
50 
55 



(R2 et Ra represented chacun un atome d'hydrogene, un groupe alkyle infeVieur ou un groupe 
alcoxy infeVieur, X represents un atome d'oxygene ou un groupe methylene, R repr£sente un groupe 
alkyle infeVieur, et R' repr^sente un groupe alkylene, un groupe polyalkylene ou un groupe oxyalkylene 
de 1 a 10 atomes de carbone). 

MateViau analogue a une pulpe consistant d'un polymere de polycarbodiimide hydrophile, caracteVise* 
en ce qu'il est obtenu par la m&hode, comprenant la reaction d'un diisocyanate organlque et d'un 
alkyliminodiol ou ralkyliminodiol est utilise en une quantity de 1/10 a 1/50 d'Squivalent par quantity du 
diisocyanate organique et oCi la reaction est effectu^e d'un 6ther alicyclique en tant que solvant pour 
introduire un groupe amino tertiaire dans le diisocyanate organique, la conversion du groupe amino 
tertiaire introduit en un sel d'ammonium quaternaire avec un agent de quaternisation, realisation de la 
carbodiimidisation en presence d'un catalyseur de carbodiidisation pour obtenir un polymere de 
polycarbodiide hydrophile, et le transfert du polymere de polycarbodiimide hydrophile dans un solvant 
faible pour le polymere tout en appliquant une force de cisaillement. 

MateViau analogue a une pulpe consistant d'un polymere de polycarbodiimide hydrophile, caracteVise* 
en ce qu'il est obtenu par la m&hode, comprenant la carbodiimidisation au moins partiellement d'un 
diisocyanate organique en presence d'un catalyseur de carbodiimidisation, reaction du polycarbodiimi- 
de resultant avec un alkyliminodiol ou ralkyliminodiol est utilise" en une quantite* de 1/10 a 1/50 
d'6quiva!ent par quantite* du diisocyanate organique et ou la reaction est effectuSe dans un £ther 
alicyclique en tant que solvant pour introduire un groupe aminotertiaire dans le polycarbodiimide, 
conversion du groupe amino tertiaire introduit en un sel ammonium quaternaire avec un agent de 
quaternisation pour obtenir un polymere de polycarbodiimide hydrophile et transfert du polymere de 
polycarbodiimide hydrophile dans un solvant faible pour le polymere tout en appliquant une force de 
cisaillement. 

MateViau analogue a une pulpe consistant d'un polymere de polycarbodiimide hydrophile selon la 
revendication 6 ou 7, ou ledit isocyanate organique est represents* par la formule 




(Ri repr^sente un groupe alkyle infeVieur ou un groupe alcoxy infeVieur) 
ou par la formule 
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(R2 et R3 represented chacun un atome hydrogene, un groupe alkyle inferieur ou un groupe 
alcoxy inferieur, et X represents un atome d'hydrogfene ou un groupe methylene). 

9. Materiau analogue a une pulpe consistant d'un polymere de polycarbodiimide hdyrophile selon la 
revendication 6 ou 7, ou I'alkyliminodiol est represente par la formule 

R-N-(R'-OH)2 

(R represente un groupe alkyle inferieur et R' represente un groupe alkyfcne, un groupe polyalkyle- 
ne ou un groupe oxyalkylene de 1 a 10 atomes de carbone. 

10. Materiau analogue a une pulpe consistant d'un polymere de polycarbodiimide hydrophile selon la 
revendication 8 ou 9, ou le polymere de polycarbodiimide hydrophile a une structure principale 
representee par la formule 
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J. HO OH 

ril i ii u ii i 

— rr- -~ N-C-O-R'-N-R'-O-C-N- 
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(R1 represents un groupe alkyle inferieur ou un groupe alcoxy inferieur, R represente un groupe 
alkyle inferieur et R' represente un groupe alkylene, un groupe polyalkylene ou groupe oxyalkylene de 
1 h 10 atomes de carbone) 
ou par la formule 



40 
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50 



r R: 



?3 



V 



— ^3" x -^ -jr N - c -°- R 1 -H-R > -o-c-M.r J-x Jl -Lncn— 



I 
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(R2 et R 3 represented chacun un atome d'hydrogene, un groupe alkyle inferieur ou un groupe 
alcoxy inferieur, X represente un atome d'oxygene ou un groupe methylene. R represente un groupe 
alkyle inferieur, et R' represente un groupe alkylene, un groupe polyalkylene ou un groupe oxyalkylene 
de 1 a 10 atomes de carbone. 
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11. MateViau analogue a une pulpe consistant d'un polymere de polycarbodiimide seion la revendication 6 
ou 7, ou le solvant faible est I'eau. 

12. ProcEde pour produire un polymere de carbodiimide hydrophile, consistant en la reaction d'un 
diisocyanate organlque et d'un alkyliminodiol ou I'alkyliminodiol est utilise en une quantite de 1/10 a 
1/50 Equivalent par quantite* de diisocyanate organique et ou la reaction est effectuEe dans un Ether 
alicyclique en tant que solvant pour introduire un groupe amino tertiaire dans le diisocyanate organique, 
en la conversion du groupe amino tertiaire introduit en un sel ammonium quaternaire avec un agent de 
quaternisation, et ensuite en la realisation de la carbodiimidisation en presence d'un catalyseur de 
carbodiimidisation. 

13. ProcEde pour produire un polymere de polycarbodiimide hydrophile, comprenant la carbodiimidisation 
au moins partiellement d'un diisocyanate organique en presence d'un catalyseur de carbodiimidisation, 
la reaction du polycarbodiimide rEsultant avec un alkyliminodiol ou I'alkyiiminodiol est utilise* en une 
quantite* de 1/10 a 1/50 d'Equivalent par quantite* du diisocyanate organique et ou la reaction est 
effectuee dans un Ether alicyclique comme solvant pour introduire un groupe amino tertiaire dans le 
polycarbodiimide, et ensuite conversion du groupe amino tertiaire introduit en un sel d'ammonium 
quaternaire avec un agent de quaternisation. 

14. ProcEdE pour produire un polymere de polycarbodiimide hydrophile selon la revendication 12 ou 13, ou 
ledit isocyanate organique est reprEsentE par la formule 




(Ri reprEsente un groupe alkyle infeVieur ou un groupe aicoxy infeVieur) 
ou par la formule 




(R2 et R3 reprEsentent chacun un atome d'hydrogene, un groupe alkyle infErieur ou un groupe 
aicoxy infeVieur et X reprEsente un atome d'oxygene ou un groupe methylene). 

15. ProcEdE pour produire un polymere de polycarbodiimide hydrophile selon la revendication 12 ou 13, ou 
la concentration du diisocyanate organique est de 5 a 40% en poids. 

16. ProcEdE pour produire un polymere polycarbodiimide hydrophile selon la revendication 12 ou 13 ou 
ralkyliminodiol est reprEsentE par la formule 

R-N-(R'-OH>2 

(R reprEsente un groupe alkyle infeVieur et R' represente un groupe alkylene, un groupe polyalkyle- 
ne ou un groupe oxyalkylene de 1 a 10 atomes de carbone). 
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17. Precede pour produire un polymere de polycarbodiimide hydrophile selon la revendication 12 ou 13. ou 
I'alkyliminodiol est utilise en une quantity de 1/10 a 1/50 d'equivalent par quantity du diisocyanate 
organique. 

18. ProaSde" pour produire un polymere de polycarbodiimide hydrophile selon la revendication 12 ou 13, ou 
dans la carbodiimidisation, un ether alicyclique est utilise* comme solvant. 

19. ProcSde* pour produire un polymere de polycarbodiimide hydrophile selon la revendication 18, ou 
lather alicyclique est le tStrahydrofuranne, le dioxanne, le tetrahydropyranne ou leur melanges. 

20. Proc&te pour produire un materiau analogue a une pulpe consistant d'un polymere de polycarbodiimi- 
de hydrophile, comprenant la reaction d'un diisocyanate organique et d'un alkyliminodiol ou I'alkylimi- 
nodiol est utilise en une quantite de 1/10 a 1/50 d'equivalent par quantity du diisocyanate organique et 
ou la reaction est effectuSe dans un ether alicyclique comme solvant pour introduire un groupe amino 
tertiaire dans ledit isocyanate organique, la conversion du groupe amino tertiaire introduit en un sel 
d'ammonium quaternaire avec un agent de quaternisation, la realisation de la carbodiimidisation en 
presence d'un catalyseur de carbodiimidisation pour obtenir un polymere polycarbodiimide hydrophile, 
et le transfert du polymere de polycarbodiimide hydrophile dans un solvant faible pour le polymere tout 
en appliquant une force de cisaillement. 

21. Procede pour produire un materiau analogue a une pulpe consistant d'un polymere de carbodiimide 
hydrophile, comprenant la carbodiimidisation au moins partiellement d'un diisocyanate organique en 
presence d'un catalyseur de carbodiimidisation, la reaction du polycarbodiimide resultant avec un 
alkyliminodiol ou I'alkyldiminodiol est utilise* en une quantite* de 1/10 a 1/50 d'equivalent par quantite* du 
diisocyanate organique et ou la reaction est effectual dans un ether alicyclique comme solvant pour 
introduire un groupe amino tertiaire dans le polycarbodiimide, la conversion du groupe amino tertiaire 
introduit en un sel d'ammonium quaternaire avec un agent de quaternisation pour obtenir un polymere 
de polycarbodiimide hydrophile, et le transfert du polymere de polycarbodiimide hydrophile dans un 
solvant faible pour le polymere tout en appliquant une force de cisaillement. 

22. Procede pour produire un materiau analogue a une pulpe consistant d'un polymere de carbodiimide 
selon la revendication 20 ou 21 , ou ledit isocyanate organique est represents par la formule 




(Ri repr^sente un groupe alkyle infe>ieur ou un groupe alcoxy infeVieur) 
ou par la formule 



Rz 



R 3 



OCN-r- — — X 



NC0 



(R2 et R 3 represented chacun un atome d'hydrogene, un groupe alkyle inf^rieur ou un groupe 
alcoxy inferieur, et X repnSsente un atome d'oxygene ou un groupe methylene). 
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23. Procede* pour produire un mateViau analogue a une pulpe consistant d'un polymere de polycarbodiimi- 
de hydrophile selon la revendication 20 ou 21, ou la concentration du diisocyanate organique est de 5 
a 40% en poids. 

24. Procede pour produire un mateViau analogue a une pulpe consistant d'un polymere de polycarbodiimi- 
de hydrophile selon la revendication 20 ou 21, ou I'alkyliminodiol est represents par la formule 

R-N-(R'-OH)2 

(R repr^sente un groupe alkyle infeVieur et R' represente un groupe alkylene, un groupe polyalkyle- 
ne ou un groupe oxyalkylene de 1 a 10 atomes de carbone). 

25. Procede" pour produire un mateViau analogue a une pulpe consistant d'un polymere de polycarbodiimi- 
de hydrophile selon la revendication 20 ou 21, ou I'alkyliminodiol est utilise* en une quantity de 1/10 a 
1/50 d'Squivalent par quantity du diisocyanate organique. 

26. Proc6d<§ pour produire un mateViau analogue a une pulpe consistant d'un polymere de polycarbodiimi- 
de hydrophile selon la revendication 20 ou 21, ou dans la carbodiimidisation, un eVher alicyclique est 
utilise* comme solvant. 

27. Procede pour produire un mateViau analogue a une pulpe consistant d'un polymere de polycarbodiimi- 
de hydrophile selon la revendication 26, ou Tether alicyclique est du teVrahydrofuranne, du dioxanne, et 
du teVrahydropyranne ou leurs melanges. 

2a ProcSde* pour produire un mateViau analogue a une pulpe consistant d'un polymere polycarbodiimide 
hydrophile selon la revendication 20 ou 21 , ou le solvant faible est I'eau. 
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